195

ON THE LIFE HISTORY OF A REPTILIAN
TAPEWORM (SPARGANUM REPTANS)

BY
F. J. MEGGITT, M.Sc., Pu.D.

PROFESSOR OF BIOLOGY, UNIVERSITY OF RANGOON
(Received for publication, 19 May, 1924)

PratE IX

The genus Sparganum was first proposed by Diesing (1854, 573)
for those Pseudophyllidean cestodes the adult stages of which were
unknown, and has included at various times S. affine, Diesing, 1854,
S. ardeae-coeruleae (Diesing, 1850), S. baxteri, Sambon, 1907,
S. ellipticum, Molin, 1858, S. erinacei-europaer (Rudolphi, 1819),
S. falconis (Rudolphi, 1819), S. lanceolatum, Molin, 1859, S. lanii-
pomerani (Rudolphi, 1819), S. mansoni (Cobbold, 1883), S. mygales-
moschatae (Rudolphi, 1819), S. proliferum (Ijima, 1905), S. raillieti,
Ratz, 1913, S. reptans (Diesing, 1850), S. sebago, Ward, 1910,
S. strigis-accipitrinae (Rudolphi, 1819). Most of these are probably
synonyms, but the absence of diagnostic characters renders identifi-
cation impossible except by feeding experiments. Of the above
fifteen forms, only the life-histories of S. manson: and S. raillieti
have been elucidated.

S. reptans is essentially parasitic in reptiles, occurring in the
connective tissue and between the muscles—usually dorsal—of
Amphisbaena flavescens®, Anabates lucinioides, Drymobius bifossatus
(Raddi, 1820), Elaps marcgravii, Wied, 1820, Erythrolampus
aesculapie  (L.1754) Herpetodryas carinata (L.1754), Lachesis
lanceolatus (Jonnes, 1816), L. neuwiedii (Wagl. 1824), Leptlophis
locerus (Wied, 1824) Oxyrhopus cloelia (Daud, 1803), Pseudophis

*In consequence of the scanty literature at my disposal, it has proved impossible to check all
the host names.
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bivittatus, P. cinerascens and Xenodon merremii (Wagl. 1824). It
has also been recorded from :—

AMPHIBIA :  Alcedo americana, Hydroscopus plumbeus, Lyophis
regius, Rhynaspis proboscidea, Spilotes pullatus. '

AVES : Ardea coccoi, A. leuce, A. lineata, Corvus azureus, C. cris-
talellatus, C. cyanomelas, C. pileatus, 1bis albicollis, Merganser
brasiliensis (Vieill.), Merula albiventer, Spix, M. rufiventris,
Vieill., Molothrus ater (Bodd.), Musicapa psalura, Nonnula
rubecula (Spix), Nothocrax wrumutum (Spix), Ostinops decu-
manus (Pallas), Pandion haliaétus (L.) Rhamphastos temminckii

" R. toco (Miiller), Riynchotus rufescens (Temm.), Strix grallaria,
Tantalus loculator (L.).

MAMMALIA : Canis azarae, Wied, 1826, Chloroceryle americana,
Chrysothrix sciurea (L.1766), Didelphys brachyura, D. opossum,
Seba, 1734, Felis mitis, Cuvier, 1820, F. pardus, L.1766,
F. tigrina, Erxleben, 1777, Galera barbara (L.1766), Gulo
barbatus, Hapale wmelanura (Geoffroy, 1812), Holochilus
brasiliensis (Geoffroy, 1819), Lutra brasiliensis, Zimmermann,
1780, L. paranensis, Rengg, 1830, Nasua narica (L.1766),
Noctilio leporinus, L.1766, Saimiris sciurea (L.1766).

All records, however, other than those from reptiles, should be
regarded with suspicion, the absence of distinguishing characters
rendering it probable that several species have been confused under
one name.

S. reptans is an exceedingly common parasite in Burmese snakes.
From one Tropidonotus, sp., twenty specimens were obtained, from
another two, and from four more approximately fifteen each. With
this material an attempt was made to discover the life-history.
On January 2oth, ten active specimens were given to a puppy a month
old, and six to a human volunteer. On February 2oth a further
ten were given to the dog, who in the meantime had grown and
fattened. He was killed on March 3rd, and was found to contain
three adult Dipyllidium caninum, three full-grown Diphyllobothrium
and two scoleces of the same genus. The experiment is not con-
clusive as no time was available for previous faecal examinations of
the animal nor for treatment with anthelminthics. Considering
the youth of the dog and the absence of any records of Pseudo-
phyllidea from Indian dogs, it is exceedingly improbable that the
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Diphyllobothrium were present previous to the experiment. The
presence of the worms produced in the animal no symptoms whatever.
No trace of infection has been found in the faecal examinations of
the human subject with the exception of a single egg, probably due
to a contaminated slide. Attempts were made to ascertain if the
life-history conforms to the type of D. latum and D. mansoni
described by Rosen (1918) and Okomura (1919) respectively, but
up to the present no procercoids have been found in the experimental
Entomostraca.

PLEROCERCOID STAGE

The plerocercoid stage is usually to be found in small sacs on
each side of the vertebral column between the skin and musculature
of the dorsal surface, also amongst the connective tissue. It is
motionless 4z situ, but upon being deposited in warm water becomes
exceedingly active, wriggling in a manner reminiscent of a nematode,
The scolex in particular performs active and regular movements,
The tip is first protruded like a small tongue, becomes flattened
while the sides swell up to form a truncated square pyramid, and is
then retracted again, leaving a small pit at the apex of the pyramid.
The whole anterior -extremity subsides immediately, to repeat the
same movements without pause. There is no definite scolex nor
bothridia, only the mobile anterior extremity. The alleged terminal
invagination is the result of contraction consequent upon fixation
and, while probably performing the functions, has no trace of the
structure of a sucker. External and internal segmentation is usually
absent, but may occasionally in unusually long forms be represented
by a few posterior transverse striations. The body is a slender
ribbon with an anterior globular swelling, varying in length from
2 to 100 mm. and is capable of asexual reproduction by fragmenta-
tion but not by proliferation. In several cases strobilae were
observed which were obviously the result of fragmentation and
which were leading an independent existence. The internal anatomy
showed nothing of note except the absence of ‘ nutritive bodies ’
described by Ijima (1905, 15) and myself (1924, 53) for S. prolifer
and Sparganum, sp. respectively. In the absence of other distinc-
tions it is possible that this character may be of use in identification.
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ADULT FORM

Length 1000 mm. by 9 mm. wide, clearly segmented externally
though with but little overlapping of the proglottides. Scolex
(PL IX, fig. 1) elongated, 8oou long by 4ou wide, bearing two long
shallow bothridia with indistinct edges, merging anteriorly and
posteriorly into the scolex. Neck elongated. All segments broader
tha® long. Musculature weak, consisting of a narrow and feeble
layer of longitudinal muscles : transverse muscles could not be seen.
Excretory vessels indistinct, consisting of four to eight longitudinal
trunks on each side of the proglottis, connected by an extensive and
complicated capillary system. Genital pores (P1.IX, fig. 2) superficial,
on same surface of proglottis. Male in anterior sixth, central:
vaginal posterior to it and slightly lateral : uterine more posterior
and central. Cirrus-sac extending half-way to opposite surface,
external vesicula seminalis nearly reaching aporal cortical
parenchyma. Testes in transverse sections 8 to 10 each side, in
longitudinal vertical ones g to I, total 144 to 220 : in two separate
lateral bands, slightly converging anteriorly. Ovary bi-lobed,
reticulate. Shell-gland large, at posterior margin of proglottis.
Vitelline glands lateral, converging and meeting anteriorly, and
leaving free a central space one-twelfth to one-seventh of width of
proglottis.

Eggs 531 to 50u by 364 to 4ou, operculated : immature when
deposited, onchosphere develops while egg lies in water.

From the characters just given, it may be seen that the adult of
S. veptans belongs to the genus Diphyllobothrium. Altogether
forty-seven species of this genus have been recorded, but the descrip-
tions of only twenty-eight contain characters of diagnostic value,
the remainder being concerned only with length and breadth of
scolex and strobilus, shape of proglottides, etc.

An examination of the following table giving the species of this
genus, indicates that well-marked features (distribution of testes,
position and number of uterine coils, etc.) separate D. reptans from
the majority of forms. From the remainder many may be separated
by the size of the egg, a character liable to variation but only within
fairly definite limits. D.exile and D. fissiceps have only been recorded
once and are dubious species, while D. nasuta according to Fuhrmann
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(1908, 95) should no longer be recognised. Minor differences separate
D. stemmacephalum (shape of bothridia), D. folium (absence of neck
and shape of proglottides, D. rufum (pigmentation of scolex) and
D. americanum (absence of neck). These features are of slight value
in themselves, but constitute the only distinguishing marks of the
species. From D. strigis-accipitrinae, D. decipiens, D. sulcatum,
D. similis, and D. marginatus the present form cannot be separated
at all, owing to the absence of any description. The description
of D. clavatum is not accessible here. It may, therefore, be concluded
with reasonable accuracy, that D. reptans is a distinct species.
The adult host remains to be discovered. The dog is obviously only
an experimental host, the true one is probably a carnivore or an
avian scavenger.

Specimens of adult and larval forms have been.deposited in the
Molteno Institute for Parasitology, Cambridge.
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Genital ‘ Uterine Enlargement
Species pore pore Cirrus-sac Testes Uterine coils of uterus Eggs (in ,u) ! Host
D. elegans ... (Krabbe, 1865) ‘ | ! 44 by 33 Cystophora cristata, Eumetopias
| | | jubata, Phoca vitulina
: 1 ; L
D. exile (Linton, 1892) ‘ l ’ : Larus californicus
D. fissiceps ... (Creplin, 1829) 1 ' Sterna hirundo
H ]
| | !
D. folium .| (Diesing, 1850) 1 ‘ i ] Herpestes albicaudus
D. fuscum ... (Krabbe, 1865) ‘ [ | 5 to 7 (Railliet 55 to 60, non- | Canis familiaris
' 10 to 12), i operculated |
lateral to male
genital pore |
D. bians (Diesing, 1850) | Cirrus ! 59 by 38 Monachus albiventer, Phoca bar-
| posterior bata, P. bispida, P. vitulina
to vagina
(Ariola) ‘ I
D. lanceolatum (Krabbe, 1865) Anterior 180 to 312, | 5to 7, lateral 55 to 6o (Zschokke | Phoca barbata
quarter 2 separate to male , and Heitz 62 by
; fields genital pore | 40)
i ‘ |
D. lashleyi ... (Leiper and Anterior i Lateral ! 2 separate ‘ Simple 6o Ogmorbinus weddelli
Atkinson, 191.4) ' ' lateral bands |
I with2 '
i posterior ones|
|
D. latum (L.1758) Anterior Median | Extends | 2 separate ‘ Numerous, Absent 67 to 7o by 48 to | Canis amarae, C. familiaris,
quarter half-way \ lateral bands~ extending 54 Cystophora  cristata,  Felis
between | laterally to L concolor, F.  domestica,
surfaces ‘ " genital pore I F. bernandesii, F. macroura,
| | F.  mellivora, F.  mius,
‘ F.  pardus, F.  tigrina,
| Herpestes  leucurus,  Homo

sapiens, Leptonyx monachus,
Odobaenus rosmarus,  Phoca
barbata, P.bispida, P. vitulina,
Phocaena  phocaena,  Ursus
maritimus,  Vulpes lagopus,
V. vulpes

102



202

’ |

l

|

1 a1od [ejtuald 1 & 2oeRINS ‘ | Yy i N
| SMiDUISOL SNGIIGITL, 6¢ £q z9 03 [e1a3e[ ‘g 03 9 1 0001 03 009 i [erode o, j URIPIA Iouuy (€061 ‘oxpjoyosz) - s tm0s g
|
|
! | z161
xfuorday snurqiomso | i | | l A1uay pue 3aqpiey | wunm1sas (g
} SPIPY 1 I
. s ! ojeredos z | ]
stupyuuf siupy | 03 LE £q ol 03 79 | Juasalg Loyg , ‘oS 01 00f ews UBIPIN | (€161 ‘z1my) ©uanvd (g
. |
| ' ‘ FERASLT
(£¥ £q oS 1 u2aMIDq ‘ !
uuewigny) J Lem-prey 123120D )
xfuordag snurqiomso b £q +S 1Uas2Ig Loig ’ SpuaIxXq UBIPOA Ioujuy (16g1 ‘M[OJSUE’I) wniviponb ~q
zS i | sr330801d ‘ Iou9jUE (2161
*ds ‘syya25084 g o oS £q o0g 03 +9 | Loyg f 1240 PaIalIeIg | 1 A1ap | ‘pray pue sruusy) s17a250844 7
| .
se0o14qna g “aonim s¢aripog | ‘ i ! (bSg1 “Gursar(y) [ sipaduotpod -
| '
| | a1o0d [ejruag ‘ |
‘ | - 03 [eIa3E Yaxts ;
| I 1 3 tees A7 .
vurne v204g | <t 4q g¥ J jou ‘6 03 g | fousuy (9681 ‘eporxy) |*+ mngjoanwadyod q
| | i
| (Gtorthq | | | ‘[
t9 03 9§ Aruapf ! saoeLINs ! |
s Gy | | (ex6r |
gt 01 S¥ 4q t9 330 yim | Avmeqeq l o yvrrolind
17appa snutgiomso 03 09 uuewWIYNy | [10d auo A[uQ spuosxg | [ere | Uy pue 1a1[[rey) | wnvzpoliad “q
| ‘ wmvy
suardos omopy ‘ f i ‘q M1 (gob1 ‘suaydaig)  wnaind q
solvm snivg 1 I‘ (zog1 ‘mydjopny) | vinsvu
(€ ‘ | i
axvm ] |
EIGGEN q 09 ururo| ‘ i 1 ‘
1joppaae SnULGLOUTQ) 03 9§ uurwIyny 903 ¢ | spueq z | rerseT | ousjuy ‘pray pue sruuay) | sip1qous
i P
ods Ssmanivmy gy { ‘ ‘ (rigr agary) | smipuiSiou "q
|
| \
£
supipunf stuvy | 03 18 £q 94 03 €9 % l (zgg1 ‘proqqo)d) see tnosuvu (T
| e .
DIDgivg vIOYF ‘VULSiN VIDIO L “ | (Sob1 ‘mozsury) snppgdosvu
1501 (n w) s88q SNIIN JO | S[I0D QULIdI(} $9189], 2BS-SNLIITY) i arod a10d i saradg
JuswaSieiug s auLIIN ; eI |




203

i

! : spueq $90kJINS [exo1e]
ot * a10d [ejtuag aeredas u39MIaq 10 1jenb
stwnuofsiuvy | 03 9€ £ 65 03 €5 [ Juasarg | 03 ferare| 30U ‘b ‘ozz 03 th1 Aem-jrey UBIDOJAT | Iouauy | (P81 ‘Sumsar(y) * suvidas
| I | b
of o32¢ | |
£qog 0128 py |
pue stuudy | ' | seowyms
15504 20Gd {zS o1 gy | | | usamiaq
~010MUL() “17]3pPpIcs SnuLGLOUS () uuewIgng) | . I Aem-jreH [e133e] | i (Lob1 “Aordiyg) © tuosjion
rwdyd 1
(bt £q 59 ~uared i
uueuryn J) | Axe ueIpawt
SHULHO2] SMULGLOLID T Lt £q S9 ¢ [ -[apaw o, | 10 [erajery | (2681 ‘mogsury) wngaal (g
i I
snp.iod s17a.] i (gSgr ‘uropy) WNnIDINS
vuavr0gd vuIvIogg | 1 ‘ 8581 ‘proqqo) | wmnpwgdaovmmars g
; : [oprs 10731
+ auo sazod
| ‘ [e3tuad
207021402 02]D,T 2€ £q of | J | pue 9{1!132[1 (0061 ‘zj0A) sdaorpuds “q
\
sndodvy sadyn 4 o9 ‘ I (S9gr ‘aqqeryy) siqauts (g
stptpiun [+ ‘avivxv stuvy) ot £q t9 . 1 (oSg1 ‘Sursar(y) wn1pLi3s *(J
] H
syposraqna sdarpog l (tzgr oszuN) opnSues q
! ! |
gh j | (z161
wxduordap snurquomsoy | 03 ¥ £q og 03 o 9015 ‘ TexajeT | ‘pray[ pue aruuay) wnatross
i ; 1
o £q +9 | |
uwwewiyng | | ‘ . |
15504 v20gdorpmm) | ‘of Aq ot Aopdiyg i Juasaiq | + Te1o3e | (Lob1 ‘Aordmyg) 111005 *(7
! I
) of | | ! ; )
v1vgivg v20gg | 03 0T £q OL 03 0F | I (S6g1 ‘sourwran)) 071420151928 (T
| | . .
\ | ‘ (¥161 ‘uosurpry
1ypppacs snurqomso Sz | ! ! pue 1adtog) [** wnfns g
3304 (0 ur) s33g ‘ snIAN Jo S[10D DULIN() ! $3389 ], ‘ Jes-$NLITD) axod axod ’ sapadg
| judowaSieiuy | I ! Quualn [B3tuan) ‘



204

EXPLANATION OF PLATE IX

Fic. 1. D. reptans: scolex.

Fic. 2. D. reptans : mature proglottis. c¢.s., cirrus-sac ;
m., male pore ; ov., ovary; ¢., testes; u., uterus;
v., vagina; v.1, vaginal pore; wit., vitellaria.
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